This letter mainly investigates a general risk model with the threshold dividend strategy under assumption that the claim amounts obey a state-dependent switched exponential distribution. By establishing the differential-integral equations for the Gerber-Shiu discounted penalty function, and applying the hypergeometric functions, the closed-form absolute ruin probability is derived.
Introduction
Due to its practical importance, more and more people use the ruin probability, an important leading indicator, to judge whether an insurance company can survive or not. The classical risk model was introduced by Gerber [1] . The function is of the form 
where p and q are two suitable positive constants to be chosen later. Clearly, when we choose 1 = = p q and 1 2 η η = , (3) is the standard exponential distribution applied in [2] .
The main aim of this letter is to compute the ruin probability under assumption that the claim sizes obey a switched exponential distribution (3).
The rest of this letter is organized as follows. In Section 2, we firstly get the Gerber-Shiu discounted penalty functions with different surplus. Then, the ruin probability is calculated by assuming the claim sizes obey a switched exponential distribution. 
Closed Form Absolute Ruin Probability
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≥ Ω be a filtered probability space containing all processes and random variables in this letter, satisfying the usual conditions, i.e. { } 0 t t F ≥ is right continuous and P-complete. In order to obtain the expression of the ruin probability, we should work for two things. First of all, we should get the Gerber-Shiu discounted penalty function. Then, we calculate the ruin probability. So, let's firstly define the Gerber-Shiu discounted penalty function
where T is the time of bankrupting, ( ) 
is the surplus immediately before the company bankrupts. Next, we give the integro-differential equations for
be the Gerber-Shiu discounted penalty function by the surplus u and the threshold b for model (4) . Then 
the boundary conditions are given like 
Note that the Gerber-Shiu discounted penalty functions have different expression when the surplus lies within different ranges, we discuss that with the following four cases: 
Therefore, the Gerber-Shiu discounted penalty function is given like, , by using Taylor expansion, we get 
.
Insert (11) into (10) and divide it by t. Let 0 t → , we get the desired result. Since Journal of Applied Mathematics and Physics (7) and (8) can be proved by using the same method, the detail is omitted. □ Next, we prove the main result on the absolute ruin probability. For convenience, we denote 3  4  5  6  7  8 , , , , ,
The hyper-geometric function used later is introduced as follows
where the Gamma function is ( )
In view of (6), let 0 β = and
, we can get the following theorem on the ruin probability. 
where ( )
Proof. By Theorem 2.1, we get The boundary conditions are 
In order to obtain the expression of ruin probabilities, we employ the confluent hyper-geometric function. In (16), make auxiliary function
where a is a constant to be determined later and then 
By using the first kind of confluent hypergeometric function, we obtain that ( ) ( ) ( )
where 3 C and 4 C are constants. Without extra claims, i C are constants for 3 i ≥ in the following.
Next, the same method can be used to calculate (17) and (18). In (17), set ( 
To calculate the coefficients of the ruin probability ( ) 
By inserting boundary conditions into (30), (31) and (32), we get ( ) and 1 2 η η = , Theorem 2.1 reduces to the related results given in [2] . In this sense, the previously-known results are generalized. Further, Theorem 2.2 shows us the closed-form solution of the ruin probability which is valuable in theoretical applications.
Conclusion
In this letter, we discuss the ruin probability of the risk model under assumption that the claim amounts obey the switched exponential distribution. The closed-form expressions of the ruin probability are obtained by using the first kind of hypergeometric function. The obtained results may give us guidance in facing up to the economic crisis.
